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HALO PHENOMENA OBSERVED DURING MARCH, 1919.

By WoLis RAY GREGG, METEOROLOGIST,

MarcwH, 1910

Station.

Longi-
tude.

Furm observed.

Theodolite readings.

Radius{Radius|Length
inside. [outside.| of arc.

Broken Arrow, Okla.*

Canton, N. Y. covumaemnaieaannnens

Cincinnati, Ohio. ceoooieiaiiaas
Dayton, ORi0. «ceeeicemeiiennenenn

Drexel, Nebr*e o omoimennionininns

Ellendale, N, Dak.*. . ....c.ocaane

Groesbeck, Tex.¥......cconannnee
Leesburg, Ga¥...ccvcvianimnenienans
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Halo phenomena observed during Harch, 1919—Continued.

|
! Time of— Theodolite readings.
|
Alti- | Lati- | Longi- .
Statfon. tude. | tude. tudg. l Date. Form observed. Betun Endi o Radlus|Radius|Length tDistam-e Al%ltudo
eginning. nding. ime. | S dida romsun| of sun
l inside. ot ofare. | S oom | or moor
. m L] ’ e 14 ‘ o o L] L] L]
Madison, Wis. (continued) .......... cannee O R PR i 9 | Parhelion, rlght, 22°...| 7:15a.m.
12 | Solar halo, 22°. .. 2:42 p.m.
12 | Lunar halo, 22 p.m.
16 | Solar halo, e 1:00 p. m,
18 | Lunar halo, 2 Sunset
16 | Parhelion, mzht. 4:00 p. m
16 { Parhelion, left, 22 4:00 p. m.
16 Paraselene, mﬂlt .... . Sunset | 9:30 p.m.
16 | Paraselene, left, 22°, .. Sunset | 9:30 p.m.
16 | Lunar halo, 46°. .. S:30p.m.| 9:30p.m,
21 | Parhelion, rght, 7:00a.m. | 7:10a.m.
22 | Yolar ll.l,](), 2. 245p.m.| 3:00 p.m.
22 | Parhelion, right, 5:00 p. m. Sunset
o Pm‘helmn lelt, 220 500 p.m.| 510 p.m.
23 | solar halo 220 .. 4:07 p.m.| 4:30p.m.
23 | Upper t:mg(-nt are 412p.m. | 425p.m.
24 | Solar halo, 22°... 10:35u.m. | 3:00 p. m.
24 | Upper tangent arc 10:45 a.m. | 11:30 a. m,
25 | Solar h.zlo, 220, 1215p.m.| 1:00p.m.
Nashville, Tenn. ....cccemamcnannns 166 | 36 10| N6 47 10 | Solar halo, 22°, 9:30a.m. | 1:00 p. m.
12 | Sclar halo, 22 6:30 p.m, | %25p.m,
25 { Bolar halo, $:30 p.r. | 5:30 p.m.
Rochester, N. Y..oeaeoioaiaamieanenn 159 | 43 8 77 42 8 | Solar halo, 22°...... 3:56 p.m. | +4:30 p.m.,
s | Upper tangent arc....| 3:35p.m.| 4:30p m.
§ | Solar halo, 6°......... 3:55 p.m. | 4:03 p. oL
8 | (‘ircumzenithal arc. . 355p.m.| 4:03p.m.| 3:55p.m
13 | Solar halo, 22°. ....ooufeeemcnan.as 5:50 p.m. | 540 p.m.
13 { Lupar halo, 22 G p.m,| 0pm.| 7T45p.m
Royal Center, In@*.................. 225] 4053 | 629 3 | Solar halo, 22° 11:20a.m. | 1:30 p.m. | 11:50 a. m.
6 | Solar h-\lu, 2 720a.m. | 1:30 p.m. | 12:00 m.
7 Parhelion, ri ht, 2P T00am. | Td0am. | 7T20am. |L.o.oofeccaiiiiameannns
Parhelion, le t. 2% ... T0am, | TMam, | 720am. foioieeenand]eeeiaas
12, 3 Lunar lmlo. 2N .. THBOp.mM.| 3l0am.| 4:00 p.m.
13 | Solar halo, 22°.. . 1:153. m. { 12:30 p.m. | 11:46 a. m.
R 24 ( Solar halo, 22°.. {13vam.| 200p.m.| 10p.m.|.......
25 | Solar haln, 22° - 1kl5a.m, | I2:15p.m. | 11:468.m. |.......
Tatoosh Island), Wash.........c.... 26! 48 23 | 124 44 4 | Solor halo, 2°.. .| 11:26 2. m. | 12:00 m. .
4 | Solar lmln 2., .| 226p.m.| 452p.m.
4 | Parhelion, nght 22°...] 432p.m.| #33p.m.
4 | Parhelion, leit, 29 77| 435 pm.| 432D |eeoiiiiieiefiennrasfecnnneneanaanan
5 | Solar halo, o0l Ll 8:55a.m. | 9:33a.m.
5 | Parhelion, right, 22°...1 8:55a.m.| 9:33a.m. |.
6 | Solar halo, 22°_..... .. 11:07 3. m. | 11:55 8. m.
7 | Solar halo, 22°........ 11:06 3. m. | 11:23a. m.
7 | Parhelion, right, 46°...[ 11:12g.m, | 11:23a. m,
7 | Parhelic clrcle cee} 11:12a.m. | 11:23 2. m,
8 | Solar halo, 22 .-] 1:50 3. m. .
% | Parhelion, ruzht, 22°...[ 11350 8. m.
3 Parheli(m, leit, 22° il:50a.m. | 3:03 p.m.
8 fht pillar. 6:14 p.m.| 6:33 p.m.
9 ar halo, 22 7:51a.m, | S:il7a.m.
11 Lunar halo, 7:28p.m.| D.N, P.
12 | Solar halo, 22°... 154 9. m. | 5:15p.m.
12 Parhehrm, lert, 22° 12:08 p. m. | 12:15 p. m.
20 | Solar halo, 22°... 12:15p.m.| 4:12p.m.
20 | Parhelicm, right 235 p.m.{ 4:23p.m.
20 | Parhelion, left, 22 210 p.m.| 4:28p.m.
21 | Solar halo, 22° 10:07 a.m. | 6:17 p.m.
21 | Parhelion, righ 9:50a. m. | 10:40a. m. {oeeiaoiiiifanannn.
21 | Parhelion, left 10:07a.m. | 10402, M. freeennaneideacnnn.
21 | Light pillar. 27 p.m.| S pmM. il e,
42 | Lunar halo, 22°. ... 4:253.m. | 5408 M. [cecmenianafacanen.
22 Par.ssa]ene. right, 22 4:25a.m. | 5:068. M feeenacnaanaloaaenn.
22 ;{per t.).ugent arc 438a.m. | 5402 M. |.eoeiaanvaifocmeiecneiandfercaicae]eanann.
22 | Solar halo, 22°..... 7i17a.m. [ 1205 p. M. [aeiceacaacacfennnnnn
22 Parhehun, right, 22° 7:59a.m. | 9:30a.m. [cceeeeneonnnn...
22 | Lower t,angent. arc Ol3a.m. | 10258, M. | eeemneeddoenncen e e toneamaeiemeeans
24 | Lunar halo, 22 430a.m. | 5:27a.M. [ceeemcenaiafiennanafsens
24 | Solar hale, 22°.. 15p.m.j| GOTP. M. |.emnemeniis] e ieeaeae
21 ; Parhelion, right 440p.m. | S0p.mM.|.eeeaneii|onaa...
21 Parhehtm,\eft % 4:0p.m.{ 500p.M.)ececenicncad)ennnnnn.
24 | Upper tangent. arC.....; 5:0lp.m.| 534 p.Mm.fececnnarina]iannn...
25 | Solar halo, 22°........ S:46a.m. | 10:16a.m.
25 | Parhelion, nght, 22°... T45a.m, | 10:10a. m.
25 | Parhelion, left, 22°....| 7:45a.m.| 10:15a. m,
25 | Parhelic clrelel .00 8:50a.m. | 853 a.m.
2; | Solar halo, 22° ........ 6:56a.m. | 8:25a.m.
26 | Solar halo, 22°. PEYSITE L1:17 p.m.| 5:10p.m.
26 | Parhelion, left, 22°.. .| 535p.m.| 540 M| eeoeiiioeenennn]ienvve]eceana]enecanaas
20 | 3olar halo, 22°. ... . 2:25p.m.| 3:10p.m,
29 | Parhelion, right, 22°...| 2:%5p.m.| 2:40p.m.
29 | Parhelion, le t, 220 7| 2:5 p.m.| 2:40 p.m.
29 | Solar h.xlo, 2° . ceenne.| 5:00p.m.| 6:15p. m.
31 | Solar halo, 22°........ 9:49a.m. | 9:55a.m.
31 | Solar halo, 22° ... 358 p.m.| 5:59p.m.
31 | Parhelion, right, 22°...1 §:54 p.m.| 559 D. M. [ceucrmeemere]nieneafenaeuann
. 31 | Parhelion, left, e s BB pom.| S5ep.m. |l
York, N. Y oeeiiiieeieacieeeaaas 232142 52|77 53 4 | Solar halo, 22° 8::
9 | Bolar halo, 22". P, 4 1+ V5 RN PR
10 | Lunar halo, 22°...... 9:45p.m .
11 | Solar halo, 22°.....vee|eeennn. veses|oncsaceaeens]| 8:308.M0. |.cne... i 300 |..ceecnenn

*Aerologlcal station.
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Halo phenomena observed during March, 1919—Continued.

Clouds. Precipitation.
Station. Date. Colors.t br,’f; r::egg Di Stat:glrlepres- Last . Flrst sub ¢
g - irec- - 2y vious rst subsequen
Amount.| Kind. | “pon eided. began.
Broken Arrow, Okla¥_ . ... it ‘l, (;\l st. WSW, gtaﬂonary. .- gig a. m., %S“ﬁ' ..-| 9t 58 a.m., 2!:{]1
2 . st. w. tationary....| 9:40a. m., 28th....[ 9:50 a. m., 4t
3 Ci. st. wsw, | Falling._...... 9:40 2. m., 28th....| 9:50 a. m., 4th.
[ A, st. w. Stationary....| D. N,, p., 4th_.._ | 11:35 a. m., 6th.
6 |. .- .
6 - .
12 . w ising 4:40p. m,, -v..| 3:05 p. m,, 13th.
23 Ci. W Stationary....| 7:45 4. m., 26th....| 7:12a. m., 2d.
29 A.st. | sW Stationary....} 7:45a, m., 26th....| 7:12a. m., 2d,
29 Acste 8w, e
30 Blhst I [Istationary.... 7450, m., 26th....| 7:128. m., 2.
Canton, N. Y. . ciiieieniiaieeimiremecrrcemneananns 4 2 | Ci. st. W, Fallmg........ 12:12p. m., 1st....| 3:42 p. m., 4th.
6 2 | Ci.st. w. Rising........| D. N., a., 5th...._.} 6:57 a. m., 7th,
g é t’.‘-i. s:. w f‘a}:ing ........ S:19 a. m., 7th..... D. N, a., 9th.
'i. st. w alling. ... e
13 2 | Ci. w Rlslngg. ....... 1. N,,a., 13th..... D, N., a., 16th.
14 1| Ci. st. w, Stationary....| D. N a., 13th..... D.N., a., 161h.
Cineinnatl, ONio. o v vv e 3 . 5| Cl.st. nw. Falling........ 5:15 p. m., 28th....| 1:00 a. m., 5th,
10 .| Briliiant. . SIS W [pealling...... 9:05a. m., 9th.....; 830 p. m., 10th.
12 Bright...... 9 | CL st. nw. Falling........ D. N, p., 10th....| $:10 a. m., 14th.
Dayton, Ohio. . ooceemimriiii it f .................. | Blm . - g {1 s{. sw, %ta]tl,gonary . g}g a. m,, }qg . B I‘:} a., .31
.................. im. . ‘i. st. w. alling........| &10a. m., Ist..... . N., a., 5th.
| (T N [ Dim........ 7 | Ci.st W Falling........| 8:50 a. m., 9th_._.. 7:40 p. m., 10th.
12 Dim._...... 7 (Ei. st w Stationary....| §55 p. m., 10th....| 3:05 p. m., 13th.
Drextl, Nobr®. oo iieeeieeacaaeeanneans 3|0.Y,¢, 8. Dim........ { g k'.'ss:_' iy }Fal]lng ........ 7:00a. m., 25th_...| 5:45 p. ., 3d.
6|0,Y,G,B......) Dim..._.... { 8Lt sw fFaling......... 10:22a. m., 6th....| 4:0 p. m., 6th.
$10,Y,G.... ....l Dim........ 6 | Cl. st. sW. Falilng........ 7:15a. m,, 7th..... 10:45 a. m., 9th.
N 1
8
16 .| 835 p. m., 24th,
16
Ellendale, N.Dak.*_ .. ... .oimenaeana. eerneanenanan 1l Rooeoiieeiena. Bright ...} 6| St.eu. |nuw. | Rising........ 9:55 a. m., Ist..... 10:45 a. m., 2d.
3 Falling........ 130 p.m. 3. D.N., a.6th.
3
- J s B £ ) o {4 e g [ P [ I e
lg .| 845 p. m., Htll.... 10:00 a. m., 22d.
L. RN B P ) | DRUIPRIN PRy (R DO PR
1
19 L '&45 p. m., 14th__. | 10:00 8. m., 27th,
'’
30 5:25 a. m., 25th....| 2:00 p. m., 1st.
F 131 1 : A S o 1+ SN * S H-lotdidculiel S /AT | FO PR R
Groesbeck, Tet L PRI RN NP SRS AP IR RPN J R
= 1|R,0,Y,G...... Bright...... $|ShEE-t Y [ralting........ 11:40 8. m, Ist....| D. X.a, 2d,
2 é g‘ Stt :“;: }Stationar_v. ... 11:28a.m,, 2d..... 2:58 p. m., 5th.
5 g é’é E‘E g‘;' }Fslling ........ 11:228a. m., 2d..... 2:58 p. m., 5th.
8 9| Ci.8t...| w. Stationary....! 9:45a. m., 6th.....| 6:50 a. m., 8th.
7 sl! gi. St...| w. Stationary....| 9:45a.m,, »6th.....| 6:50a. m., 8th.
H.eu...{ w.
7 6| crse | w. }qtatlonary.. N
7 10| CL8t...|........ Rising.. .c.o]oeivniimieiniannas
2| C...... w. Stationary....{ D.N.a., 9th...... 6:30 2. m., 11th.
g gl. St...[w.
b P w. : y
LA R B .}Fam_ng ........ D.N.a,6th...... 6:30 2. m., 11th.
7| Ci.Bt...{ w, Stationary... .| . ....ocoiviaoaaens
7)Ci.8t... w. Stationary... .| 8:15a. m., 11th....| ¢:14 o. m., 14th.
5| G- Bt | oW ?Stationary. ...| 8158, m,, 11th....| 6:14a. m., 14th.
g i" sstt --| oW {LStationury.. ..| 6:17a. m., 14th....] 7:39 a. m., 15th.
5| §h8t... 5w Nstationary....| 6:40 p. m., 15th....| 10:50 8. m., 17th.
; g{ i Swe WFalling........ 6:40 p. m., 15th....{ 10:50 a. m., 17th.
5 | Ci. St...| sw. Stationary....| 8:53 p. m., 17th....| 2:45 p. m., 26th.
. 5| Ci.8t...| w. Falling........ 3:53 p. m., Y 17th..o. 2:45 p. m., 26th.
g gi'ss:‘ . ;”v; IVStationary. . ..|....oceovennennnnns
2 Bright...... Fer | S8t W, \palimg........ 3:53 p. m., 17th....| 2:45 p.m.,26th.
. 2N P PR 6 |Cl...... w. Falling........ D.N.a., 27th..... 10:38 a. m., 4th.
3 Bright...... 2 e ¥.  |\\Stationary....| D. N.a,, 27th.....| 1038 8. m,, 4th.
3|CLS8t... w.
Madison, Wis. .. .cuoieiniiiiii e { ]];ignﬁé 10 } Ci. Bt...| w. Stationary....| 9:00 p. m., 28th....| 11,00 p. m,, 3d.
right. ... 0..coean...
2 Brilliant.... 10 11:00 p. m,, 3d.
2 Brlght ...... 2
2| Receccicacanee Dim. ... 2
g Brllllant... . 8
] 'iir'l'liik}it'.'.'.' g )
3 Dim........ 10 11:00 p. m., 3d.
6 Bright...... 8 : . m., 4t D. N. a., 10th.
7 Brilliant....}.......... R . D. N. a., 10th.
7 Brilliant...
7 .| Brilliant...
7 Brilliant....

*Aerological station. + Beginning with part nearest sun or moon. R, red; O, orange; ete.
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Halo phenomena observed during March, 1919—Continued.
Clouds. Precipitation.
N Degreeof | ——— 7~ Station pres-
Station. Colors.t bri ;
ghtness. i Direc- sure. ! Last previous | First subse
e Dire ast 5 3 quent
Amount. | Kind. | “ion, i ended. began,
. N | [, DI e = — e e e
: |
Madison, Wis. (continued).......... ................. Brilliant.. .. !
Brilliant.. .. .-
Bright._._..
Brilliant.. ...
7 .| Brilliant. ...
7 Dim........
7 Dim........
8 Bright.._... D. N. a., 10th.
3 Brilliant. ...
8 Bright..._..
8 Brilliant. .. ¢
3 Dim.......
8 Brilliant . .
| im._.....
S Bright.....
8. im........ o
9 Bright...... Rising........{ 350 p.m.. 4th.._.. D. N. a., 10th.
2 Rright ...... Falling....... 3.00 p. m., 10th....| 10:30 a. m., 13Lh.
2 Dim........ Rising........feceeiaoaaiiinis
16| R. Brilliant._. .. isi 12:15 p. m., lith.. | 8:00 p. m.,, 17th.
16 R..._. Brilliant. ...[. e eooi e
16 S U PP R RO B B
161 W e e e e e e e -
L T S [ [ S N PRI
L o
16| W, e
2l | R Stationary. 65:40 p. m., 20th....| 4:00 p, m., 25th.
gg g Stationary....| 6:40 p. m., 20th....| 4:00 p. m., 25th.
2| R. . : e
‘5,33 ‘I’: Falling 540 p.m., 20th... | 4:00 p. m., 25th.
23 | R. Brilliant . ... w. '} Falling G:40 p. m.. 20th.. 0| 4:00 p. m., 25th.
24 . Brilliant_ . .f--cooo oL S
25 |.... sDim. ... W. F¥alling -.| 6:40 p. m., 20th....{ 4:00 p. m., 25th.
Nashville, Tenn...... B et s 10 w. Falling .| @:50 p. m., 8th. 1:30 2. m., 14th.
12 S Stationary. ...} 9:50 p. m., Sth. 1:30 a. m., 14th.
25 .. . w. Stationary....| 1:10 p. m., I7th....| 5:35 a. m., 2tth.
Rochester, N. Yoeeoe ooeeeieeeeee e, s|RoOY.LL | Brilliunt . .. o [bewe | Falting.... 230 p. o, Tth.....| 1235 3. m., Yth.
8 Brilliant. __, ..
¥ s DimoL L
§ Dim........ s
: Dim........ 2| eirst .. .| 430 p. m., 15th.
Bright...... 9 | Ci. st. .
Royal Center, Ind*, ...l Bright...... 0 | Ci. st. . D.N, P, ith.
$1Gkst | v D.N.a, 5th...... 4:02p. m., Sth.
10 | A.st. nw, .| D.N Sth 4:02 p. m,, 8th.
10| A.st. nw., |,
8| Ci.st w. 2:40 p m., 10th...__| 3:42 p. m., 13th.
2 | Ci.st w,
1!c¢icu w. pFaling... e
6| Ci.st w. ing .1 115 pom, 21st, ... [ D. N, a.,26th,
& | Ci.st sw. Falling........ y 115 p.m,, 21st. ... D. N. a..26th.
Tatonsh Tsland, Wash..e........cooceruriieniaannnnn. 3Gkt 1w Rising........ | 10:12 2. m.. 4th.....| 1205 p. m., 4th.
3| Ghst- 1o lRising......... S L:42p.m.,4th..... 8:19 p. m., 4th,
5 | Ci. w.
21 Cu e | O
5 | Ci. W,
2| cu. R I Py
Few. | A.st. w. §:50 a. m., 5th......| 9:36 a. m., 5th.
11:07 a. m., 6th.....{ 1:14 p. m,, 6th,
' 10:10 2. m., 7th.... .| 11:49 a.m.,, 7th.
1:24 p. m., 9th,

*A\erological station.

Bright......

{Beginning with part nearest sun or moon,

[N -

=
5
g

3
HN&!MN'—'@&‘? Or.

nw.
w.
nw.
w.
nw.
nw.

6:30 a. m., Sth......

" 6:40 p.m., 11th. ...
! 6:40°p.m., 11th. .

R, red, O, orange, ete,

1:24 p. m., 9th.
D.N. p.,12th.
D.N.p., 12th.

7:30 p. m., 22d.

7:30 p. m., 22d,
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Halo phenomena observed during March, 1919—Continued.
Clouds. Precipitation.
Station. Date]  Colors.t o . ot | o, | Bl Station pres- S F—

Tatoosh Island, Wash. (continued)......c.camuvnennn..

.| Dim...

B 1 1 4 4

. i1

..| Bright. .10
Bright. .

.| 7:30 p.m.,22d.

| 6:52 2. m., 27th.

6:52 a. M., 27th.

D. N.a.,30th.

D. N.a.,30th.
11:50 a.m,, 3d.

NS

8 \St.ew. [f5- | Folling........ D.N.a.,1st........| 8:00 a.m,,5th.
H A sw. | Falling........ 11:00 8. m., 9th... .| 415 p. m.,0th.
3 | Ci.st w Rising........ 430 0 p. 1. oth,.... D. N.p.,10th.
4 ) Clst...j W Stationary....| D.N.a,11th...... 1:00 p. m., 11th,

t Beginning with part nearest sun or moon. R, red; 0, orange; etc.

NOTES.

As indicated in the table, unusually brilliant halo
phenomena were observed in different parts of the country
on March 7 and 8, 1919, particularly in the north-central
States. At Drexel, Nebr., on thie Sth, the measured
distance of parhelia from the sun was 28°, the altitude
of the sun at the time, 10:09 a. m., being 33°.

At Madison, Wis., there were visible at noon on the
7th halos of 22° and 46°, parhelic circle, paranthelia
of 120°, parhelia, and a complete circumscribed halo.
Early on the 7th and Sth there were also seen brilliant

upper tangent arcs and a circumzenithal arc. This
upper arc was so bright that a lady in Milwaukee re-
ported by telephone to the local Weather Bureau office
that she saw the ““sun’ overhead at 10 a. m. :

Similar disp}ays are described in special reports by
Mr. Patrick Connor, meteorologist, Kansas City, Mo.,
and Mr. A. D. Sanial, assistant observer, La Crosse, Wis.
At Kansas City the forms observed included halos of 22°
and 46°, parhelia, upper tangent arcs and circumzenithal
arc; at La Crosse, halo of 22° lparhelia, upper and lower
tangent arcs, and parhelic cirele.



